. The elutes were collected in a measured volume of 3.3ml and titrated with 0.01N NaOH using phenol red as an indicator. The titration curve is shown in Fig. 2 .
The fraction I corresponds to valeric, benzoic, butyric, salicylic and propionic acids, and the fraction II acetic and pyruvic acids, respectively.
To detect individual acid expected to be present, the fraction I was applied to another chromatographic system, in which column of silica gel mixed with phosphate buffer was used as a stationary phase. As given in Fig. 3 Solvent system for elution, consisted of 5% n-BuOH in chloroform. CB-15: 15% n-BuOH in chloroform. CB-25: 25% n-BuOH in chloroform. CB-35: 35% n-BuOH in chloroform. Since occurrence of two aromatic acids, benzoic and salicylic acids, in the rice plant was found newly in the present work, further experiments were done to confirm them.
1) Isolation of the aromatic acids
The aromatic acids were isolated from the steam-distilate by means of a partition column chromatography on a column of 5g of silica gel mixed with 5ml of phosphate buffer consisting 1M KH2PO4 (2 parts) and 1M K2HPO4 (1 part) as the stationary phase. The distilate was first eluted with 80ml of chloroform saturated with the phosphate buffer and then with 80ml of 20 per cent n-butanol inchloroform saturated with the phosphate buffer. Fractions of each 3ml were collected in small flasks in order. Needle crystals appeared in flasks of Nos.5 to 8 and Nos.22 to 26 after evaporation of the solvents. The former group of crystals seemed to be benzoic acid and the latter salicylic acid. The crystals of each respective group were dissolved in ether and pooled. Then purification was carried out by means of passing through silica gel column using 100ml of chloroform saturated with the phosphate buffer as mobile solvent for the former crystal, and. 80ml of chloroform It has been well known that both benzoic and salicylic acids have an antifungal activity and are used as an antiseptic for food preservations and for medical purposes.
Germination tests with spores of the rice blast fungus, Piricularia oryzae, and the brown spot fungus, Cochliobolus miyabeanus, were carried out to evaluate the significance of both acids for controlling these diseases, which are important economically in paddy fields in Japan.
A stock of the rice blast fungus, Ai 60-A1, was cultured on TAKAHASHI's medium for 3 to 4 days in order to produce conidia. Spores were suspended in 0.1 and 0.01 per cent aqueous solutions of benzoic or salicylic acid, and drops 
DISCUSSION
It has been well known that there are close relationships between physiological conditions of plant and insect infestations. Damages caused by the rice stem borer differ according to the growth stages, varieties and cultural conditions of the rice plant. Various factors seem to be involved in causing differences of damages, and out of these, the nutritional inadequacy and/or presence of some growth inhibiting substances may be of importance.
The results of the present study indicate that the rice plant itself is containing some inhibiting substances for the growth of the rice stem borer. The inhibiting activities were detected in several fractions of the water-extract of rice plant. This suggests that there are many substances in the plant having adverse effects on the larval growth. From the acidic fraction of the ether soluble matter extracted from the water-extract of the plant, benzoic and salicylic acids were isolated. These acids showed growth inhibiting activity not only on the rice stem borer but also on the rice plant pathogens, Piricularia oryzae and Cochliobolus miyabeanus.
BECK and his co-worker have studied various resistance of corn plants to the European corn borer, Pyrausta nubilalis, and confirmed several substances as the resistance factor (BECK & STAUFFER, 1957; BECK, 1957) . One of the most active factors was identified with 6-methoxybenzoxazolinone (SMISSMAN, et al., 1957) , which had been known as a resistant factor in the rye plant against the rye plant rot fungs, Fusarium nivale (VIRTANEN & HIETALA, 1955) .
It was reasonable to expect that this compound is contained in the rice plant which belongs to the same family, Gramineae, as corn and wheat plants (VIRTANEN, et al., 1956 ). An attempt to detect this compound in the rice plant, however, was unsuccessful.
Insecticidal activity of benzoic and salicylic acids have been studied by several investigators. BUSHLAND (1940) examined toxicity of many organic compounds against young screwworm, Callitroga americana, and showed that the minimum lethal concentration was 0.17 to 0.33 per cent for salicylic acid, whereas benzoic acid was almost non-toxic. According to KING (1954) who has evaluated thousands of chemicals in order to find out effective insecticides and repellents against insect pests, benzoic acid has ovicidal property on louse Pediculus humanus, and adulticidal on tick, Amblyomma americanum, and chigger, Trombicula sphendens, and salicylic acid has ovicidal activity on louse, and larvicidal on mosquito, Anopheles quadrimaculatus, to some extent. Both compounds also have an activity as repellent on mosquito, Aedes aegypti, when applied on clothes.
CASIDA (1955) who tested the toxicity of aromatic acids to larvae of the mosquito, Aedes aegypti, showed that benzoic acid has larvicidal potency and is detoxified in the insect as hippuric acid, a conjugation product with glycine.
In the case of the rice stem borer, both acids showed inhibiting effect on the larval growth. When the dietary concentration of these acids exceeded 3 per cent on dry weight basis, the larval growth was remarkably suppressed and many larvae died in the early stages. The dietary concentrations of the acids, however, is greater than those occurred naturally in the rice plant, in which the contents of benzoic and salicylic acids were calculated from their yield as 0.065 per cent and 0.013 per cent, respec- 
SUMMARY
During the course of nutritional studies on the rice stem borer, Chilo suppressalis, it was found that the rice plant contains certain factors which inhibit the growth and development of larvae. Extraction and isolation of these factors from the rice plant and feeding tests with larvae on synthetic food media under aseptic conditions, were undertaken in order to characterize them. The results obtained were as follows. 1) The rice plant contains certain growth inhibiting substances against rice stem borer larvae, even though the rice plant is the principal host plant of the insect. 2) Factors having high potencies were extractable with ether from water-extract of rice plants. The growth inhibiting activity was found in several fractions of the ether extract, showing that there are many factors responsible to the growth inhibition of the larvae. Among the fractions of the ether-extract, neutral and basic substances showed higher potency than acidic substances. 3) From the acidic fraction, benzoic and salicylic acids were detected. Occurrence of benzoic and salicylic acids in the rice plant has hitherto not been recorded. 4) The growth of larvae was clearly inhibited by adding benzoic or salicylic acid to their food medium at a concentration of about 1.4 per cent on dry weight basis. Many of the larvae could not grow and died on a food medium containing more than about 3 per cent of these acids. 5) Benzoic and salicylic acids have also inhibiting effects on spore-germination of the rice blast fungus, Piricularia oryzae, and the brown spot fungus, Cochliobolus miyabeanus. Spores of both species could not germinate at a concentration of 0.1 per cent of the acids;
